Searching PAJ 



1/1 ^— v 



i 




PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-026509 
(43)Date of publication of application : 25.01.2000 



(51)Int.CI. 



C08F 2/00 
C08F 4/04 
C08F 14/18 



(21 Application number : 11-160883 
(22)Date of filing : 08.06.1 999 



(71 Applicant : E I DU PONT DE NEMOURS & CO 
(72)Inventor : BROTHERS PAUL DOUGLAS 



(30)Priority 

Priority number : 98 93320 Priority date : 08.06.1 998 Priority country : US 

(54) PRODUCTION OF FLUOROPOLYMER IN CARBON DIOXIDE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing a fluoropolymer in high yield by 
polymerizing fluorinated monomer in a specific fluid medium by using a specific azo initiator. 
SOLUTION: This method is carried out by polymerizing (A) at least one kind of fluorinated 
monomer (pref., vinylidene fluoride) by using (B)pref. 0.005 to 10 mg of an azo initiator (e.g. 
dimethyl 2,2'-azobisisobutylate) of dialkyl 2,2'-azobisisobutylate based on 1 g of the resultant 
polymer in a liquid or supercritical fluid medium containing carbon dioxide under a pressure of 
pref. 1,500 to 6,000 psig at pref. 60 to 90° C, thus obtaining the resultant polymer e.g. 
polyvinylidene fluoride. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



http://www1 9 .ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAxTaaDkDA41 2026509... 2005/05/02 



Copyright (C); 1998,2003 Japan Patent Office 




ClS)H*BttfFjr (JP) (12) & |D i^f 1^ 4x ^* (A) Ul)«HFaiBi&l8#*f 

#H§2000-26509 
(P2000-26509A) 

(43)&BBB ¥figl2*Elfl25B (2000. 1.25) 

(51)IntCL' S»S»JS# FI f-73-K(0%) 

C 0 8 F 2/00 C 0 8 F 2/00 Z 

4/04 4/04 
14/18 14/18 



SSElfcR *H3ft ft*S<Oftl3 OL (St 6 H) 



<21)ffllB#^ 


#&¥H- 160883 


(71) US A 


390023674 










1— • T-T ■ ^a. 




<22)fflIBB 


¥i£ll¥6E 8 3(1999.6.8) 














E. I. DU P 


ONT DE NEMO 


(31)«fcffc£3B#*§ 


0 9/0 9 3. 3 2 0 




URS AND 


COMPANY 


(32)flBfcB 


¥i&10^ 6 E 8 8(1998.6.8) 








(33)«5fclfcfc§RB 


*a (US) 






h-XhU-h 1007 




















19317 ^>>-;i/^T — 


















H2 








(74)ft3SA 


100077481 












(*2fc) 



(54) =«fc|^+T©7)l^ni|OJV-©8^2rt£ 



(57) [gift] 

r^mimtLX^Tf^)V (2. 2' 



1 

, ts&zf'ovy fojru (y'u e;bfcr~;ux— 

»i-r«ni*ffl3{cia«©*ffi. 

4*«iT 1 icnm<D*m 0 30 

[ft^JS 1 0 3 WKr»<fc«*tt«#S fctsurc 

[HMcgi 1 1 3 WiE^«*KWccr«fb««^%a 

[Hum 1 2 3 tter>i'*>t'tt&&K:jf 

)l k ^Pt';!/, n-^;k Yv^fJk sec-:/?- 
[000 13 

[00023 

F a ) <&*^ttjs*rc**. mm^mn^nasL 



000-26509 

2 

ccinic acid peroxide) te^tf^ffloJifefr y v — nj?g 

IBtSLTC^, Ki rk-OthmerOTEncyc 
lopedia of Chemical Techn 
o 1 o g y j i4US, 91 IS, 6 9 4^->? (19 9 

frff*2 4 3 5 5 3 7 -SfCCfcUT F o r dfc^Han f 
o r dtCcfcoT, mtbxmTjkS txfc 0 &<*X. Ha u p 
t s c h e i nl«I^3 1 9 3 5 3 9#tC*JL^ 

~r *)>V (A I BN) *fflt»*fe©-ctt*««:(BiDl»-c 
*0, Iserson«IM9324597 1^ 

[0 0 0 3 3 «**fctaBBBjt-H<fc«SR*0**«© 
7 *J|Mfc* #&ffg45-0 0 

33 90 (Fukui6, 1 9 7 0 ) tej:t>*#£^0 6 
-3458 24 (Ezaki^, 1 9 94K#£HS4 
6-015511 (Ukihashi, 1971) 
£>'*IPJ$§*r*5 49690 1^ (DeSimone)*5 
J:0*^H^fr^5 6 1 88 94^ (DeSimone * 
J:0'Romack) {C^3titl^ 0 cn6<D3tSt 

m*<Dm^mtfe^mzm^LXi,*z> 0 S5496901 

v;u (A I BN) /r5»*u^<ba^<ri*4. 
[0 0 043 

sc^TJ:5&c, nK^^cfrvF.j&c^^^^P* 
^<«^&i*c<fc^t>3&^/c. ag-r^c^cc, a i 

[0 0 0 5 3 L*U 7^mmi»^#7flTQIB«c 
fcat>tcil£ LA> 0 PolymerEngineer in 
g and Science, 1 9S, 5 9 7^-> ; 

( 1 9 7 9), fcfcut: Sheppard fccfctf K a m 
a t h#lfti;Tl>«<t:9tC. TViB*fi»JW^^*^R2» 

See*, fif^r, raftiBR*r©VF,tt4t*cz)7iU*n 

[00063 

«HBW6*I«^T^*^ (2, 2' -TV^-Y 



3 

[0007] *mi<Dm2 <ommz. buib*^-**? 
[0008] #m}<om3 commit, buib^ y v-a*? 

jU*u*U>^>i4>&< i fc 1 ocd^S^I*^ **ffc 
3 y v - i <D n # -7 - r & & C i * fiMtt i *T £ . 
[0 00 9] *5H8<D»4©S«tt. BUfBn^y^-TSiJ 
mB7JM-a*U7 4 >£i&<J^£*2-8<D:7JU*P 

[0010] *^Ogl5®mK*. MnB7Jl/^n4-U 10 

[ooii] *^0*6®mti2. MB**^-*-** 

[0012] *«BB<D«T7<D««». HE#y7-#3i 
[0013] *?^0&8 0tttttt» KiE#y7-*J(H 
[0014] *ABB0«9 4)INK2. SiiiBtf y 

[0015] i ocdmhs. mtzzMimm 

[0016] #^<Djfi i i own*, mumm^m 

[0017] #^<Z)J[tl 2<Dmm&. ffitZT>l>*)l>& 
Sfc£Ete-rf*Jk x?*;k n-r/^Jk -fy^ 30 

*Jk s e c-:»;k fciCKn-T S'Jl'fr'&BfRSh 
6Ci£#?KiiJ£o 

[0018] #^<£>Sff 1 3 HWe7;u*JK£> 
[0019] 

vW»ttW*flHr^ d>tt < i fc l oco? >^-«: 
fflltt^r^*^ (2. 2' -T'/^^V^U-M 40 

s/>w(2, 2' -r^x^y^i/- 

[0020] COT i/HMffltt % 7 *ffctfj=- 

[0021] yr;WK2, 2' -r^^v^ 

l/-h) ZlKftKSR (CO,) *StrtH»*«:4iW 
4 % 7?fttfi9f> (VF,) ©»^©Httec»»W 



^PH 2000-26509 
4 

T*fc:rh^:7Jl>;*ox^U> (TFE) <Dm^Og3tefc: 
[0 02 2] *IH0©*ffitt. ftje©7!/H*M««MR 

W©^{cfci>Tfl§L>4ci#r#*. — 

4 0'C-l 2 5*C©I8H*E\ &£L< «6 0*C-9 0 *C 
"C* 0 . BE^?« 900-1 00 00psig (6. 3 - 
69. IMPa) (DiSfflr, »* 0< 1 5 00-6 0 
OOpsigrUO. 4-41. 5MPa)^^ 0 

[0023] &&w<Dhmcm^%n&mmm. tsr 
jv*jM2, 2' -ri/^-f v^u-h) r**. 
»£L<«:> ffirfET/l/*^SW, >^;k x?-;k :/n 
fcVk n-T/^Jk -fV^;K sec-:/*;k fcj: 

r ^ * ^Dr*-s 0 c i > 7 ;u * ^ ;u 
*>cfctfx^;i/£$t? e y^;W*»{c»*Lt>7;i/*;H 

7-lg*fc«3, 0. 00 l-2 5mg(Dl5R — 
f&ffilC\ l Z£.m$tlZ>#V 1 gfotcKl. 0. 0 05- 
1 0 mg<DBffl'V$>2> 0 

[0 024] *milZfcm%:Wm<D7)l>*Zi#Vv~-<D 
to^'yv-j i», ^>«c< it ^JRffc^y v 

y )V*U*:S^-<D&*:4< 'jT-tiot 4>, 2 
fci£4>tt< i4> lo<D"7;l/^n^r^v-cb^< ifc 1 

fc3 bwm%<Dy vmttt*. 

[002 5] ^mm^c^x r^WDt^v-j 

93<Z>*fttt V F , *j J:VT F EOK^CcftCcWJST* 

;^Uifl/> ; ^aa F 'j7JOTxfU> (CTF 
E) ; 1, 2-i/7J^Pxfl/>;rF77;btPx 
^UXTFE) ;^7;l/tP7 , Pt , U> (HF 



t 

5 

P) ; -ovyjl^tu (y^;l/fcfx;bx-^;U) (PMV 
E) , -^;i/v;i/^u (x^yutr-ji/x-yvu) (pev 
E) *s£Zf'<)l7)\'*ti (7'ab';lt'^x-7-;l/) 
(PPVE) tstgo^fryfrfu (T^M^fcfxjUx- 
fMl/) ; ^;l/^j|/+n ( 1 , 3-5*5f*y— AO ; *<jV 
7)i*n (2, 2-^y^;u-i. 3-^tf*y-A0 

(PDD) ; CF 2 = CFOCF 2 CF (CF 3 ) OCF 2 
CF,X (XteS0 2 F, CO,H, CH 2 OH, CH 2 0 
CNJ/dJCH l OPO,H) , CF 2 = CFOCF 2 CF 
2 S0 2 F ; F (CFJ n CH,OCF = CF 2 (nBl, 

2, 3. 4£fcti5) , R 1 CH 2 OCF = CF 2 (R 1 ** 
*3SSfcttF (CF 2 ).-r*9, m»l, 2*fctt3 
T'&&) ; *>J:a f R 3 OCF=CH J (R 3 t2F (CFJ 
.--C^O, zttl, 2, 3 4feB4r*S) : ^A^ 
WO^;lxfU> (PFBE) ; 3, 3, 3 - r 
■7Ji/^n^n-:>*>J:0'2 - h »; yfrjrus 3 , 

3. 3- h yvA^u- l --/p^>4^cne)K: 
IEffi3ft&l>. 3, 3, 3 - h »;^;l/^-n^p^>, 2 
-h'j7;i/to^W-3, 3. 3- h U^A^n- 1 
-^P-^>, PFBE, Z> VF 2 , HF 

P. PMVE, PEVE, PPVE, CTFE, io&V 

[0026] ? A*p^&y £&fc§£\ 

L< »R«»2^8*|ftS7Wo*I/7 ^ >T?£>& 

*\ S^«fi**«3^8£»-j £y ysftffctr-Ax-x 

A>T»*S. tt^jffSL^a^e^v-ttf-h^^^aMax 

Wt'^^x-f^) , ^oiyji^u (x^Afc'^-Ax 
-f-A) fcJiiy^A^A* n (^nkTAtrxAx— 
A) r$>& 0 7Ji*a*:s v~£cD&&ffl#^;btfT* 

p#y^~o0fl£Lrtf, Mbf- 1 ;-^ (pv 

F 2 ) WW'if ^7Wax^u> (PTFE) 
**S**7.S. ^'iv-PTFEilt^n^^ 
Oilt, ^14*' U v-j&iPTFEO^an^flDXoJ 

BPPVE^WPEVE^iwi'V ^{btr-Ax 

-7*A£CDri*"'J TFEiPMVEicon^V^ 
TF EiPDDiO^^'Jv-, *$<fcCXTFESfc 

BCTFEixfu>to3#';v^s*ti5 < se> 



(4) 1$Pa 2000-26509 

6 

KZMtLXte. VF,iHFP, *fcttHFP*5<fcEX 

TFEi^^y7-^n^. ±ter^o/cj:^ 

£^t?C<i#-C££ 0 PFBE, HF Pv PP 

VE^/di2- hVy)l>*UJ*Jl-3, 3. 3 - h »; 

ttflDW-ty ^x^FT^yv- 

imimtiL*s^~te&v/*tc\zmmmm <ct 

A) ^6A^«iSttftomb^^<rffSK:^» 
10 ^ TFE/xfu>^tj7^ fifcWffl-e&£ 0 
[0 0 2 7 ] 

-?*-Zf (shaker tube) &C#*tfc#>£^*r SKW) 
frT£> y-XEE (source pressure) KJ: 09^3*1 

[0 028] 19 F NMR^jteffifCj:?), ^tf'J^-M 

<D5Cfcffl^-5. PTFE©«BS*«ta-r-53rt««>(C % y- 
Ux^^a (FT I R) 
[0 02 9] !^yv^<3Dj»1ftt*ASTM D-4 5 9 

i ^e^sidfi (Dso ccjcoame-rs. 

^fEL^l^lSO, (melting temperature) 

(T.) *5<t:&mffif& (heat of fusion) (AH,) 

bo «I^f-^gii-c 4 2HBcMMftK:iitt«lk 

(melting endotherm) 

[0 030] va*£i# y7-o>A b v p— u— h 
(MFR) Sr. A S TMttftD - 2 1 16-91 a&CiB 

*fL2 3 2°CCDm, fcJ:£>'PTFEtc#tL3 7 2 "CCD 
SjS"C©?55 k ASTMS D-123 8 

-9 4aKlfi£t,\ $iJ^T£ e yj^7P-«, TIBOt* 

40 WnQftZtift. COCilt PTFEStMi<, PT 

0 P a ■ s^lxiO'Pa - s . 03. L < ti, 5 0 
0Pa« s^5xio 4 Pa - s) *3*feKT<5<fc5W 
8t^SCi% & 7? * 5 9 o 

[003 1] tbl^dA 
50 4 0 0rnL^^>U^iSSS (^x-^7-^^.-^) * 



«r»±"S"Sfc«e>«:S»«:asR*jei/, 0. 09g(D2, 
2* -T*J\Z* (2, 4-i^*;i/-^>£>~ h 
(VAZO (liM) 5 2, DuPonDtttf* 

AP^iior, ;^ri 0 0 8<Dy*jitiz~V'F> (v 

FJ *>cfc£>'2 2 5 g©C0 2 ($6g9 9. 9 9%, O, 
9ppmM Co 1 eman^U-F, M-G I 
ndustries) *J»it, »±'<*:/*BIOS. « 10 

S*J!flfl!*U CCDi^COS^ff^f (autogenous pressur 
e) tt»4 lOOpsig (28. 4MPa) Vfr2> B 

#y^-«^sfttcc>. 

[0 0 3 2 ] JtRMB 

VAZO (9»Sffi) 52CDftO(CO. 06g(D2, 
2' -TVtX (2 ->^q^>i h (Du 
PontcDVAZO (9»n«() 64, r7t^X^yy 

68"C. feJ:tf|^&l,r£C£g££EA#ti5 1 0 0 
psig (35. 3 MP a) t^^Ci^ 

« k tt«WAr^s*ifc©iiai;»©ai)is*si o«f 

^J5 000psig(34. 6MPa) *C«5>U 
*ft»U BE**]WttU «B«H9S. a&©#';^ 
-#2. 6 g/cC-t0iRSfifc. #yv-« % 4. 3*^1/ 

SCi^ifiWfe h>tp 19 F NMRK£9flI123 30 
ft % fcJctftfV v-»T.= 1 6 9°CfcJ:^AH f = 6 2 

[0 0 3 3 ] SlflfeW 1 

VAZO (9fi»i&») 52©ft9fc:0. 0 8 2gOW 
^(2, 2* -T*f\**AvAV?*\>- h) (ABE 
«iItOV -601) */Bl>, SS[«6 9 . 5 °C. te 
J:CX«*iUr^D*SfflBE*^*J:*5 0 0 0 p s i 
g (34. 6MPa) r^SCi*^ ^ifftKifc^ 

mfcil^BrffiSS BIi;»OjB»S*n 0B? 40 

S4400psig (30. 4MPa) iC«tei>U S£s 
*»*PU JE#£J)¥«tU $B«BI»&. &&<D®3i£ 

LrEURsnfe^y v-(ds«, 22. 8g-c^o, fife 
orvWJ&JWfcjetJtur^r^*^ (2, 2* -r-/tr 

iz. 4. 6^;^%<DBS-HI^#^a*W^■'5^ , ; v 7ft 

fc-xiJ^>T'£>£Ci#l OOXWDMAC^'F 
NMRCC<fcSttIg3ft*. AH r (J5 8 

J/g> fcj:O'MFRij:0g/10»r^^ o J^Y? so 



131820 00-26 5 0 9 
8 

a-^g^f&SSft/t:^^ «<?§^ (loosely 

fused) u ^v* r ;oer^^ a 

[0 0 3 4] It$30!]C 

vazo (&mmm) 520^^0. ios(02, 
2' -rvtr* (N, n* -^fu>>fvyw$ 
t?>) nmwm (nwtffim<DVA-o 4 4) &mi,\ c 

O 1 0i»2 7 5g, VF 2 (DKO«:TFE50g4ffl 

i\ se«5 5 B cr 4 *S6iWHtt4^iair*4ci*i^ 

$)3 2 5 0 p s i g (2 2. 5 MP 

a) r&o, ntBwra*»i;tt«— sra*. 

0 . 04g fcttEMX 2 ft, «&&ftfl*Hc J: 0 . fl&mt 
[0 0 3 5 ] JtHMD 

VA-0 4 4©fWC0. 0 6 e©A I BN*fflt». jg 
fi»6 8'Ct. StEAtt460 0ps ig (31. 8 
MPa) , 43J:a9lJM^n«l 0BMffl-c**C&*|* 

fctt. 1127 tt 4 OOOps ig (27. 7MPa) 

ee»3fciLr@iRSftfc*y-7-©«tt % 33. 

lg"C*S. T.«3 3 0°C V AH f «7 2J/gt* 

^yv-aPTFET^SCi^FT I RfCiOl 
KSfti. MFR«0g/10OT^^ 
[0 03 6 ] HS60J2 

AIBNOttOfCO. 0 8 2 g©V- 6 0 1 ifflOv S 
gtt»j»J5Jfo<Dfca&{C 16 0 •C*T±#Lfc», 6 8 °C 

To ^*6<D#*T«#tcra:. JE;ty*3 OOOpsig (2 
0. 8MPa) r&£ 0 afeffl^iLTSffiSftfc*'; 

(T. = 3 3 1 °C*jJ:a'AH P = 7 1 J/*) COM 
«. 45. 2g (iR$9 0. 4%)r*«5, T F ECQIi 

dcc*jt*r^r^*iu (2. 2' - t */ltj* -fy^fyy 

*4C&**FT I RCCjcQttBSti, MFR»0g/l 
4. 

[0 0 3 7 ] H5fe#J3-6 

VF 2 *arffll^S«»)tCVF 2 *Jj:yTFE*-/^-© 

«jv-©jR*. *£v§Li£®zt#y^~<Dfmm& (t 

.) SSUC^t. *S»«^TJl/*-rt/ (2. 2 # -TV 
fcT^-fV-Y h) *JVF,/TFE3#'J7- 

©S^3DH>&ecWiait?*SC<b*^Lt:L»-6. MFRti 
2 3 2 # CrSW^Sft^ 0 HJ5feW5 4«ctO'6r«, MFR 

tf4TJi, MFR««CC*$CtS»IIB^^y», mil/. 



(6) 



&m 2000-26509 
10 



[0038] 



* [311 ] 

* 

mmW 3-6 ay^FisJ:zmm 





3 




4 




5 




6 


















VF.SSWS (g) 


2 3. 


0 


5 0. 


0 


6 4. 


0 


8 0.5 


TFE£S*S (g) 


5 0. 


0 


4 6. 


5 


3 4. 


8 


1 9. 5 


















mt (g) 


5 3. 


8 


3 4. 


9 


5 9. 


1 


3 5.5 


iR^ (%) 


7 3. 


6 


3 6. 


1 


5 9. 


7 


3 5.4 


T. CO 


2 0 5 


1 7 3 


1 4 5 


1 3 0 


MFR (g-/l 0#) 


0 




0 




0 




0 


VF, <SS%) 






4 1. 


0 






7 8.6 


TFE (MS%) 






5 9. 


0 






2 1.4 



XTJl+JV (2. 2' 



17-10 

ut:u> (hfp) t/7-©i^r^ffliV co 2 m 
«utt*«2«:^-r««ca<ts^*ci*i»*, *?t(ftcc [0039] 

SI*m<D*ffi*«»)*r. *>"7-««HL f«SIEE*> [312] 

(p) . *j:^#y v-jR»%fe*2«:mr. e*«^^2o 

I8*W7 - l 0 <D*fttoJ:eflNMt 



VF 2 /HFP=3#'; V-<DS^C0BB*6CCW»*C* £ C 



VF.gtSI (fir) 
(g) 
Batep (MPa) 
$*Tp (MPa) 



JR^ (%) 
T. CO 
AH f (J/s) 
MFR (fir/1 0#) 

vf 2 (as%) 

HFP (WM%) 

mum i i 

Bft*. l<0*ffi*«B»}iB-r. 30&cd$*7 

B#Ktt. EE^&i3 1 OOp s i fir (2 1. 5MPa)r 
&n<D^±LX®W2titc#*J'?-<Dmi l *, 6 

;U(2. 2* -7 % /M^ V-/V^l/- h) <£>W$Jtt 

j^sshfc. tiasrtt 2. i ^%(D3«7 (a 

^T<E>5M$) (tertiary fluorine (normal branchin 
q) ) \ 2. 3 mo 1 X0fltfH-ntt£j|Mfr& 

S*yv It b^ A>r * 5 e £ # N M R «: J: 0 StS 
S*l£ 0 T.«18 6°C, AH,tt4 3J/gT*S. # 

^fi<Dti*f»jg« i 5 o -cracM-* - 



7 


8 


9 


1 0 


2 2 5 


1 7 5 


1 7 5 


1 7 5 


6 5 


1 1 7 


1 0 6 


9 5 


5 


78 


44 


5 5 


3 5.3 


4 1. 1 


2 9.3 


24. 2 


2 7.0 


3 0. 1 


2 3. 1 


1 9. 1 


3 9.2 


4 7.5 


3 5.0 


1 8. 7 


5 5.9 


2 4.3 


2 3.3 


1 2. 4 


1 6 3 


1 1 8 


1 3 5 


1 2 8 


54 


2 6 


33 


3 1 


0 


0 


0 


0. 6 


9 8.2 


8 5.3 


8 9.4 


8 6.3 


1. 8 


1 4. 7 


1 0. 6 


1 3. 7 



4 s e c- x frh 3 5 1 6 s e Q- x (OWM<OWBiXSL'tlM 
40 523*15. C*i6©^-*0««^asr H4 13C«/J>r 
S#g5£K:»£U CMlOOse c- l -C(Dtttt*ft 
ME-rSOfCffll^. C5UTf#6ft4^ttffi»2 6 6 
Pa • sT'&£ 0 
[0 040 ] 

[»9J©»*] ranter htx. riMUWR^r©^^ 
(2, 2' -7'/t^-fy>fyyfi/-h) £ffio>6<h 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

13 BLACK BORDERS 

(^A IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
^ GRAY SCALE DOCUMENTS 

LINES OR MARKS ON ORIGINAL DOCUMENT 
?3 REFEREN CE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



